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RAZOR CARTRIDGE CONNECTOR

TECHNICAL FIELD

[0001]  The present disclosure relates to safety razors and safety razor cartridges, and more

specifically to razor cartridges that include a connector for attachment to a razor handle.

BACKGROUND

{00021 Many modern wet shaving razors, also known as safety razors, comprise a handle
and a razor cartridge mounted to the handle. Some razors are so-called disposable razors
wherein the handle and raror cariridge together are disposed of after use. Gther razors may
be in the form of a so-called system that comprises a handle that can be reused and a
removable razor cartridge that is disposed of after use and can be replaced with a new
cartridge.

[0003]  U.S.-A-5,787.586 discloses a shaving system having a razor cartridge including a
housing carrving razor blades, and a connector, also known as an interconnect member that
pivotally supports the housing. A razor handle has a generally broad, flat extension providing
cartridge support structure that engages a recess of the comnector. The recess is in part
defined by walls providing a floor and an opposed ceiling. A pair of detents are located on a
cut-out cantilevered flap portion of the floor. The detents each engage one of a pair of
depressions of the handle extension to snap-fittingly connect the razor cariridge 1o the handle.
(0004  U.S.-A-5956851 discloses another shaving system having a razor cartridge
including a housing carrying razor blades, and a connector. A pair of latching members are

tocated on a cut-out flap portion of the floor of this connector. The laiching members each
1
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engage one of a pair of depressions of the handle extension to latchingly connect the razor
cartridge to the handle.

(0003 WO-AT-2016/061324 discloses a further shaving system having a razor cartridge
mchuding a housing carrving razor blades, and a conmector. A pair of asyrometrically sized
and/or positioned detents are located on the floor of this connector. The detents engage a pair
of depressions of the handle extension to snap-fittingly connect the razor cartridge to the
handle. The detents disengage at least partially sequentially when an gjector button of the
handle s operated by a user to disconmect the cartridge. In the context of the present
disclosure, “partially sequentially” is intended to mean that a force / deflection (f/d) plot for
disengagement of anv one detent temporally overlaps the £/d plot of the other detent. “At
teast” 1s mtended to mean the f/d disengagement plots can temporally overlap of be wholly
sequential.

{0006} In the aforementioned documents, both of the pair of detents are located on a cut-
out cantilavered flap portion of the floor of the respective connector. Movement or deflection
of any one of the detents during connection / disconnection to the razor handle or actuation of
an gjector button results in movement or deflection of the other of the pair of detents.

{0007} In shaving systems including those of the above documents, it is beneficial for a
shaving cartridge to require a relatively low force applied by a user via an ejector bution to
disconnect the cartridge from the handle. Conversely, it is beneficial for a shaving cartridge
to reguure a relatively high force to disconnect the cartridge from the handle applied during

other events such as in-use or in the event of accidentally dropping the razor.

SUMMARY
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[0008F  The present disclosure has for its objective to eliminate, or at least substantially
alleviate the limitations of the prior art by providing a safety razor, a razor cariridge of the
safety raror or a conmector of the razor cartridge. The safely razor comprises a handle and a
razor carindge.  The handle has an extension providing cartridge support structure that
engages a recess of a razor cartridge, the exiension defining an axis along which the raror
carindge 18 moveable during comnection to, and disconnection from, the exiension; the
extension having a pair of depressions 1o each recetve a respective one of two detents of the
razor cartridge. The handle also includes a user-operable gjector, slidable along the extension
and adapted to engage the razor carinidge to disconnect the razor cartridge from the extension
of the handle. The razor cartridge of the safety razor has a blade unit and a connector. The
recess of the razor cartridge is in part defined by opposed walls of the connector providing a
floor and a cetling and the two detents are on the floor and extend into the recess. The floor
further has a center slot between the two detents and the center slot 15 sized such that
deflection of anv one detent on 113 respective floor portion i1s substantially independent of
deflection of the other detent on its respective floor portion when the user-operable gjector is
operated to disconnect the razor cartridge from the extension of the handle.

{0009}  In other aspects, the recess is further defined by a lateral wall and the floor has a
lateral slot at or close to a junction between the floor and the lateral wall.

{0010}  In further aspects, the recess is more further defined by two end walls at an end of
the recess opposed an entrance of the recess, extending from the floor towards the ceiling and
each end wall being adjacent a respective deient. Af least one of the end walls can extend
from the floor to the ceiling. Alternatively, a gap can be provided between at least one end

wall and the ceiling, the gap separating the end wall and the ceiling.
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{0011} In more further aspects, the detents are symmeincally sized and/or positioned about
a center plane of the connector. Alternatively, the detents are asymmetrically sized and/or
posttioned about the center plane of the connecior.

(0012}  The center slot and optional laleral slot impart upon the connector that any
movement or deflection of anyv one detent 1s substantially independent of any deflection of
the other detent or results in no or substantially no deflection of the other detent.
Engagement and disengagement of any one detent in ifs respeclive handle extension
depression is substantially decoupled from engagerent/disengagement of the other detent. A
low force can applied by a user via an ejector button fo disconnect the cartridge from the
handle while a relatively higher force 15 required to disconnect the cartridge from the handle

during other events such as in-use or in the event of accidentally dropping the razor handle.

{0013} These and other advaniages of the present disclosure will be apparent {o one of

ordinary skill in the art in light of the following Detailed Description and Drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

{0014} Reference is made to the attached drawings, wherein elements having the same
reference numeral designations represent like elements throughout, and wherein:

(00151 Fig 1 is a front view of a safely razor;

(00161 Fig 215 aside view of the safety razor of Fig. 1;

(00171 Fig 3 15 a front view of the handle of the safety razor of Fig. 1,

[0018] Fig 41satopend view of Fig 3;

(00191 Fig 515 a partial sectional view of Fig. 3;
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(00201 Fig 6 is a botiom end view of the connecior of the razor cartridge of the safety
razor of Fig. 1,

[0021F  Fig 7 15 aside view of Fig. 6;

[0022]  Fig &1s alower perspective view of another connector;

[0023]  Fig. 915 an upper perspective view of the connector of Fig. §;

[0024]  Fig 10 i3 a botiom plan view of the conmector of Fig. &;

(00251 Fig 111s asectional view of Fig. 10 taken at 11-11; and

[0026]  Fig 12 is an opposed sectional view of Fig. 10 taken at 12-12.

DETAILED DESCRIPTION

[0027] Referring now to the drawings and in particular Figs. 1-2, a safety razor 10 is
depicied. The safety razor 10 comprises a handle 12 having connected thereto a razor
cartridge 14. In these figures and also Fig. 3 the handle 12 is shown truncated purely for the
convenience of representing these figures at a suitable scale and the present invention is not
himited in regard to the length or shape of the handle 12. The razor cartridge 14 comprises a
housing 16 with one or more razor blades 18 mounted within the housing 16, The housing 16
13 supported by a connector 20, In the depicted embodiment the housing 16 can be pivotally
supported by the connecior 20 such that the housing 16 can pivot relative to the connector 20
about pivot axis 24, In the depicted embodiment the housing 16 has pivotal support structure
comprising shell bearings 22 although the present disclosure should not be hmited in this
regard and other support methods such as pins in holes and so-~called living hinges are within
the scope of the present disclosure. The housing 16 can also be rigidly supported, e.g. non-
pivotally supported by the counector 20 or mntegrally formed with the comnector 20, for

>
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example as described in U.S. patent number 6,026,577, the content of which relating to an
integral housing (described as head 11 therein) and connecior {described as chamber 13
therein} is incorporated herein for reference.

(0028} Both of the housing 16 and comector 20 are preferably made of suitable
thermoplastic malerial(s) that can be the same or different. For example, the housing 16 can
be formed from injection molded acrylonitrile butadiene styrene (ABS) and the connector can
be formed from imjection wmolded polvoxymethylene (POM). Benefits of these maitenals
imclude dimensional stability, resistance to chenucals typically found in use in a wet shaving
environment and low friction of one sliding relative to the other during relative pivotal
motion,

[0029]  Figs. 3-4 and 5 depict respectively a front view, a top end view and a partial
sectional view of the handle 12. The handle 12 includes an extension 30 that engages a
recess 50 of the connector 20 (see Fig. 6). The extension 30 defines an axis 32 along which
the razor cartridge 14 moves relative to the handle when it 15 connect to and disconnected
from the handle 12. The extension 30 includes a pair of depressions 34 that are preferably
symmetrically arranged about axis 32 or can be asymmetrically sized or arranged. Both
depressions 34 have a leading edge 36 as will be described later in the present disclosure.
Handle 12 includes an ejector 40 that i1s shidable along the extension by a user operating a
button 42 connected to the ejector 40. Ejector 40 can be U-shaped and distal ends 44 of each
feg of the U are adapied to contact respective inferior surfaces (see 52 in Fig. 6) of the
connector 20 of the rarzor cartridge 14 when a user operaies the button 42 {o disconnect or
otherwise eject the razor cartridge 14 from the handle 12. The handle can also be provided

with a spring-biased plunger 38 which can act through an opening of the connector 20 in part
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defined by recess 50 {described later in the present disclosure). A distal end of the plunger 38
can act on a cam surface of the housing 16 of the razor cartridge 14 to bias the raror cartridge
14 to a neutral or at-rest position when extemnal forces {e.g forces encountered during a
shaving operation} are removed. A typical neural position is shown in Figs. 1 and 2.

(00307 In Fig 6 a bottom end view of the connector 20 of the raror cartridge 14 of the
safety razor 10 of Fig. 1 is depicted, 1.e. a view of the entrance to the recess 50. Recess 50 13
at teast partially defined by opposed walls providing a {loor 60 and a cethng 70 and by end
walls 80, 82 at the end of the recess 50 opposed the entrance, extending from the floor 60
towards the ceiling 70 and each end wall being adjacent a respective detent 56, 58, End walls
R0, 82 define interior surfaces 32 as described in the preceding paragraph. Recess 30
ncludes two detents 56, 58 extending into the recess 50 from the floor 60. As depicted in
Fig. 6, end wall 82 extends from the floor 60 to the ceiling 70 and connects the floor 60 to the
cetling 70. End wall 80 extends from the floor 60 and a gap 84 is provided between the top
of this end wall 80 and ceiling 70 separating this end wall 80 from the ceiling 70. In other
embodiments gaps 84 can be provided between both end walls 80, 82 and the ceiling 70.
Altemnatively, both end walls 80, 82 can extend from the floor 60 to the ceiling 70.

{0031} In Figs 8-12, another connector 20 is depicted also having features as described
above. This connector has opposed floor and ceiling walls (60, 70 respectively) partially
defining a recess 50. Detents 56, 58 extend from the floor 60. End walls 80, 82 extend from
the floor 60 towards the ceiling 70. End wall 80 mterconnects floor 60 and cetling 70. A gap
84 is provided between the top of end wall 82 and the ceiling 70. Opposed arcuate bearing

structures 110, 112 are provided that engage respective shell bearings 22 of housing 16 to
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provide pivotal movement of housing 16 relative to connector 20 about pivot axis 24.
Arcuate bearing structures 110, 112 are at the distal end of arms 120, 122.

(00321 Floor 60 includes a center slol 90 positioned between detents 56, 58. An optional
lateral slot 92 is positioned on the opposed side of detent 56 at or close (o a junction between
the floor 60 and a respective lateral wall 100 of the recess 50, Preferably the lateral slot 92 1s
in the floor 60. Both of center slot 90 and lateral slot 92 preferably extend through or
substantially through the floor 60, Both of center slot 90 and lateral slot 92 are sized (e
have a length n a direction parallel to axis 32) such that any movement or deflection of any
one detent 56, 58 is substantially independent of any deflection of the other detent 58, 36 or
results in no or substantially no deflection of the other detent 58, 56, Engagement and
disengagement of any one detent 56, 58 in uis respective handle extension depression 34 1s
substantially decoupled from engagement/disengagerent of the other detent 38, 56, A low
force can applied by a user via an ejector button to disconnect the cartridge from the handle
while a relatively higher force is required to disconnect the cartridge from the handle during
other events such as in-use or in the event of accidentally dropping the razor.

[0033]  As depicted in the embodiment of figs. 8-12 (and also Fig. 6). a gap 84 is provided
between end wall 80 and ceiling 70. In conjunction with center slot 90 and lateral slot 92,
detent 56 together with its local portion of floor 60 and end wall 80 acts as a unitary latching
member when ejector leg distal end 44 acts on respective intertor surface 52 as a result of a
user operating buiton 42 of handle 12 to gject the cartridge 14 from the handle. In this
embodiment end wall 82 interconnects floor 60 {o ceiling 70 at or close to detent 58, Dietent
58 with its local portion of floor 60 acts as a unitary snap fit in its respective depression 34

when ejector leg distal end 44 acis on respeciive interior swnface 52 as a result of a uger

8
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operating button 42 of handle 12 to eject the cartridge 14 from the handle. In other words,
one detent {e.g. 56} can act as a part of a unitary laiching member independently of the other
detent (e.g. 58) acting as a part of a unttary snap {it.

(0034} In figs. 8-12, detenis 56, 58 can be generally symmetrical sived and positioned
{about a center plane of connector 20 through section cutting plane 11-11 /7 12-12). In fig 6
detents 56, 58 (as depicted) can have a different height “v” defined i a direction normal to
the floor 60 (see also Fig. 7). In Fig 7, a partial sectional view of Fig. 6, the leading edge
{(right hand side as depicted) of detent 36 can be offset relative to the leading edge of detent
38 by a distance “h” or one detent 36 or 58 can be provided with a different lead-in angle “a.”
During disconnection of the cartridge 14 from the handle 12 detent 56 engages the leading
edge 36 of its respective depression 34 independently of the engagement hetween detent 58
engaging the leading edge 36 of its respective depression 34, Tn this manner the
engagement/disengagement of any one detent 56, 58 can be entirely independent in terms of
timing {e.g. any one can begin to disengage before the other), force/deflection characteristics

and action (snap fit or as a latching member arrangement) to the other detent 58, 56.

(0035} Those skilled n the art will recognize that variations and modifications can be
made without departing from the true scope of the disclosure as defined by the claims that
follow. For example, the depressions can be provided inn an interior wall of the recess and the
detents provided on the outer surface(s) of the extension. The detents can be symumnetrically
arranged about the axis and the depressions can be asymmetric relative to the axis. Features
disclosed in connection with any one embodiment can be used alone or in combination with

each feature of the respective other embodiments.

9
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What 15 ¢claimed is:

1. A safetv razor, comprising:

a handle having an extension providing cariridge support structure that engages a recess of a
razor cartridge, the extension defining an axis along which the razor cartridge is moveable
during connection to, and disconnection from, the extension; the extension having a pair of

depressions to each receive a respective one of two detents of the razor cartridge;

the handle including a user-operable ejector, shidable along the extension and adapted to
engage the razor cartridge to disconnect the razor cartridge from the extension of the handle:

and

arazor cariridge comprising a blade unit and a connector;

wherein the recess of the razor cartridge is m part defined by opposed walls of the connector

providing a floor and a cething and the two detents are on the floor and extend into the recess;

wherein the floor further has a center slot between the two detents and the center slot 1s sized
such that deflection of any one detent on its respective floor portion 1s substantially
mdependent of deflection of the other detent on its respective floor portion when the user-
operable gjector 15 operated to disconnect the razor carindge from the extension of the

handle.

2. The safety razor of claim 1, whereim the recess 1s further defined by a lateral wall and the

floor has a lateral slot at or ¢lose to a junction between the floor and the lateral wall.

16
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3. The safety razor of claim 1 or claim 2, wherein the recess is more further defined by two
end walis at an end of the recess opposed an entrance of the recess, exiending from the floor

towards the ceiling and each end wall being adjacent a respective detent.

4. The safety razor of anv preceding claim, wherein at least one of the end walls extends

from the floor to the ceiling.

5. The safety razor of any of claims 1-3, wherein a gap is provided between at least one end

wall and the ceiling, the gap separating the end wall and the ceiling.

6. The safety razor of any preceding claim, wherein the detents are symmetrically sized

and/or positioned about a center plane of the connector.

7. The safety razor of any of claim 1-5, wherein the detents are asymmetrically sized and/or

paositioned about a center plane of the connector.

8. Arazor cartridge comprising a blade unit and a connector;

the connector having a recess in part defined by opposed walls of the connector providing a

floor and a cetling and two detents extend from the floor into the recess;

wherein the floor further has a center slot between the two detents and the center slot is sized
such that deflection of any one detent on its respective floor portion is substantially
mdependent of deflection of the other detent on s respective floor portion when a deflection

ts imparted o any one of the two detents.

11
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9. The razor cartridge of claim 8, wherein the recess is further defined by a lateral wall and

the floor has a lateral slot at or close to a junction between the floor and the iateral wall.

10, The razor cartridge of claim 8 or claim 9, wherein the recess is more further defined by
two end walls at an end of the recess opposed an entrance of the recess, extending from the

floor towards the ceiling and each end wall being adjacent a respective detent.

i1, The razor cartridge of any of claims 8-10, wherein at least one of the end walls extends

from the floor to the cetling,

12, 'The razor cartridge of any of claims 8-10, wherein a gap is provided between at least

one end wall and the ceiling.

13, The razor cartridge of anv of claims 8-12, wherein the detents are synunetrically sized

and/or positionad about a center plane of the connector.

14, A connector for a razor cartridge;

the connector having a recess in part defined by opposed walls of the connector providing a

floor and a cetling and two detents extend from the floor into the recess;

wherein the floor further has a center slot between the two detents and the center slot is sized
such that deflection of any one detent on its respective floor portion is substantially
mdependent of deflection of the other detent on s respective floor portion when a deflection

ts imparted o any one of the two detents.
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15, The comnector of claim 14, wherein the recess is further defined by a lateral wall and

the floor has a lateral slot at or close to a junction between the floor and the iateral wall.

16.  The connector of claim 14 or claim 15, wherein the recess is more further defined by
two end walls at an end of the recess opposed an entrance of the recess, extending from the

floor towards the ceiling and each end wall being adjacent a respective detent.

17.  The connector of any of claims 14-16, wherein at least one of the end walls extends

from the floor to the cetling,

18.  The connector of any of claims 14-16, wherein a gap is provided between at lzast one

end wall and the ceiling.

19, The connecior of any of claims 14-18, wheremn the detents are symmetrically sized
Y 3 ]

and/or positionad about a center plane of the connector.
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